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©EPODOC/EPO 

PN - JP7074556 A 19950317 
PD - 1995-03-17 
PR - JP1 9930240741 19930901 
OPD - 1993-09-01 

Tl - DIFFERENTIAL CMOS LOGIC CIRCUIT 
IN - DOUSEKI TAKAKUNI 
PA - NIPPON TELEGRAPH & TELEPHONE 
IC - H03F3/45 ; H03K1 9/01 7 ; H03K1 9/0948 

©WPWDERWENT 

Tl - Differential CMOS logic circuit e.g. differential amplifier inverter - 

uses two diodes connected in series with anode terminal connecting 
to power supply and cathode terminal connecting common source 
terminal of driver circuit 

PR - JP1 993024074 1 1 993090 1 

PN - JP7074556 A 19950317 DW1 99520 H03F3/45 012pp 
PA - (NITE ) NIPPON TELEGRAPH & TELEPHONE CORP 
IC - H03F3/45 ;H03K1 9/01 7 ;H03K1 9/0948 

AB - J07074556 The differential CMOS logic circuit consists of a pair of 
Schottky diodes (D1 ,D2) which are connected inbetween a power 
supply unit (PS) and a common source terminal of a driver circuit. 
These diodes are connected in series. The driver circuit is 
constituted by a N-channel and a P-channel MOSFET. 

- ADVANTAGE - Reduces delay time produced while loading 
capacitative load. 

- (Dwg.1/11) 
OPD - 1993-09-01 

AN - 1995-150719 [20] 

© PAJ / JPO 

PN - JP7074556 A 1 995031 7 

PD - 1995-03-17 

AP - JP1 9930240741 19930901 

IN - DOUSEKI TAKAKUNI 

PA - NIPPON TELEGR & TELEPH CORP <NTT> 

Tl - DIFFERENTIAL CMOS LOGIC CIRCUIT 

AB - PURPOSETo shorten delay time when a load capacity becomes 
large by connecting diodes between the high potential power 
source of a differential amplifier circuit and the common source of 



none 



none 



none 



plural driving transistors. 

- CONSTITUTION:lnput signals Vin are provided with the amplitude o 
-0.8-1 .6V and when the built-in voltage of the diodes D1 and D2 is 
set at 1 .6V, the voltage of the connection point of the common 
source of nMOSFETs21 and 22 and a constant current circuit PS 
is fixed at 1 .6V. In this case, when the value of a load element Z is 
adjusted and the threshold value of the FET 21 is set at 0.8V, it 
becomes the same as the voltage of the signals Vin, a current is not 
made flow to the FET 21 and the signals of the bar of the output 
signals Vout become '0'. Also, when the signals Vin are -1 .6V, the 
signals of the bar of the signals Vout become -0.8V and the high 
level of the output signals of the differential amplifier circuit 
coincides with a high potential level. Then, logic can be surely 
attained in a short time with a small amplitude logical operation. 

I - H03F3/45 ;H03K19/017 ;H03K19/0948 
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(51) Intel. 6 S»9JE^ irrtSSft^ Fi tt«abi««»f 
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19/0948 

8321 —5 J H0 3K 19/ 094 B 
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(22) ttJBBB « 5 ^(1993) 9 J3 IB 



fcSaf* *»* il*I«>*4 FD (£ 12 H) 



(71) ffi*A 000004226 

(72) jw# aw na 



(54) BWlWfe*] 2ft#CM0SIfcJIIlM 



(57) [Sffid 

IW&JBtt-rS-It^T*, L^fc!6ft»CMOS8MMs| 

si»aiiriiOTWfc/jNM»»l»^*ff3£:t*«-c** 
c m o s &m mis * ti^*r * - * * a « fc r * 

[#!*£] CMOS*»««H»K*V»T. K«tt«aR 



LI CMOS WEBS 

11(11 



T^7 



21 



r ,D2 



v. ul 



22 

V I n 



(2) 

1 

[Rffl I ] MO S F ETT«l*Ufca»»*H»IC 
2] MO S F ET-C«UL&KHl4miBKlC 

(0B»h^>^x^<oy-h • y-xntcBi©^* 
-Ht*tti/&i:t*iMii:r**ft»cMos>fcaa 

So 

mxm 3 ] imbs i *fc« 2 i;*nt, 

±BSfti««l3IBro*WA«KF(C. MOSFETtlBS 
Lfcy-X • 7*n«7@B*«M*U _hIS7-X • 7* 
□ 7@»<0ffl*B^*±E*»»CM0 S IjSSnUBOffi 

b. 

[fS*3!4 3 ft#B 2 *fcB 3 C4K»T, 
JifiMOSFETfcifiy-f*- Kitt* ffi-<*>«&£ 

tro>£ £ £ i-*isii#c mo s BffiiiB. 

[0 0 0 1] 

[MLt©fMJ»»3 cmosbsiiibowi 
a«»»CMos»3iHiwcBi"r*fe«>T?**. ^ 

[0 0 0 2] 

[ft#<Z>ftffi3 BlOtt. MOSFETSffl^fcCMO 

s BaiaBttrtJ: bTco c mo s < > /t- 9 mi&affi* 

Sf/WXj . pp 2 0 7, 1 9 8 6^triS«c£ftT^ 
[0 0 0 3] 

gK)£. nMOSFET L 1 tpMOSFETl 2t* 

fc, iGK >/*-*l3Btt, rtSWB^-CIMFS"* (0 

ajtt«rW^**-r4^^ 

[0 0 0 43 iOIHBiftWftrslCli, ^£0, ««f# 

tt, 011 (1) K*TSfti«l§lB*ttfllT*i«* 
K ;L®1iE*a£lliMR[slBtt. nM0SFET13O 
FK>i:»SS (GND) t(0lBiCft?5Z 50 



WW¥7-745 66 

U nMOSFETl 3<oy-X<c£«*»PS£ttH 
U nMOSFET 1 4 0HH>tWtttt <GN 
D) fc®MCftffiZftffiRU nMOSFETUOV 
-Xfc£*K«PS*»«U nMOSFET 13, 1 
4<0&y-M;:*n*n*»A*«*£WtoU nMO 
SFET13. 1 4©*HW>*6ffl*«^fe»0ai 

[0 0 0 5] HI 1 (1) fc*T»«MilllB*«M!+ 

sc^ici^r. 

twit*, »*. B*«*t^«wtr*ttt, ec 

i. evtr«k^» 

[0 0 06] r^U^JKOA^fi^C 

0> HI 1 (2) IcSt"*}!^ ffi^jS^COk^^ffi 
l/^«i:->7H/TL*3. ZKa/tdK* Sill 
(1) l3^-rti£*^Si(lii^ilKi|nI-C0[lte^, HI 
1 (1) li^1-ff*flD*»*«0B©«afc««'r*i: 

craft*, an (i) c3Rrie*o«iwi«H»* 

2^WI«i) , «MB#6JlfcA*fl»«>l' 
^MSiMfaa?, ±E««HB©A*»Wc»)6l, 
fcfl**±B«HB*<H»a'C*1% -tEtM 

BM«t^Miiaikfi£«*rfr ft j: &#-c*ftn 
mu&t>*. 

[0 0 0 7] *WM^*#<fto«:i:*l: 

c mo s BaBB^n^K/hSWSiaiftffsff ^ 
c«t*«r*«*»»cMos»aistttii«"r*Jit* 

[0 0 0 8] 

[&jS£#&t*££fi6*)^8] CMOS SB 

BA*«**«»t'*»i. 2^wh7>^w 

[0 0 0 9] 

[flUfl] CMOS8ft»«Ei«i»r*3^T, A 

s&aig t en f 9 > v x 9 v - x t <om \z 9 4 
[00 1 0] 
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(3) 

3 

MOSHStHll&L 1 £«T@KB"C**. 
[0 0 11] ^(7)M»^CM0SS6S[1IKL KM 
h7>^X^Tfc*nMOSFET2 1, 2 2 <hft*f* 

t^a^aiP sttm cmo smmmihb 

TV**. 

[00 12] nMOSFET2KOFM>tf***T 
Z«*l/T«*«ai (GND) K«tt£n, nMOSF 
ET2 1©V-X*«WI«IPS«Bian, nMOS 
FET2 l©y-MrA*«*Vi.*««l»n. nMO 10 
SFET2 l©Kl/-f VCA*«*Vi.fl)Efi«* (V 

nMOSFET22^FH T Z LTffi 

fcttflg (GND) KSlffiSn, nMOSFET2 20V 
-X^5£«W«PSII««$n, n MOS F ET 2 2 CD 
y-hJZA*«#Vi.<DKCffWtt«Sn, nMOS 
FET2 2CDFW >£X*ft*»V,.£Hi;tt-lt (V 

[0013] •>avh*-^'f*-l < Dl, D 2 tt, 
SUKItMMSn. (GND) fc, nMO 20 

sfet2i, 2 2o*av-xa:oi8»r««$n, ^ 

<#-FD 1<D7/-H#«mffi«« (GND) ICfttt 
[0 0 14] J:fi*ft»CMOSWIiI»Ll^) 

BfK^Tiwrr*. 

[ooio] H2», ±ES»»cMosafcaia»L 1 

[0 0 16] A*Jfi**V, K lw*@T*4:, COA^fl^ 
V» 3 5i-0. 8V^ — 1. 6 V0)«H£»LT^*. * 
fc, ^t-FDl, D2<Otr;UK>«JEESl. 6V 
l^afibrftO, COfcAU, nMOSFET21, 2 
2 (D&ilV-X <t£mffif[a]&P s to&m&Wfctf- 

l:«toTnMOSFET2 1(OMfi«:0. 8 VSCRfib 

[0 0 17] A*«*V..a«-0. BVTT*S 

CD*?, nMOSFET2 1i:tK*Wnf. ^CDffi*J@ 
^Vo«» fl!)/t-©BWB2K:iRTJ;5fcOV (GN 

d) Kfto, x*«»Vi.*»-i. 6vt&*$ 

•C, nMOSFET2 1Ct«*«n, *0>ffi*fi*V 
,.i cD/N t -^W^2t^T<i:^tC-0. 8lC*a. 
CtlSiOlMPW:, nMOSFET2 2 K^TfcHW"? 

[0 0 18] ±BS»»CMOS|fcl|5lKL 1 K*U 



&W¥7-7 4 5 5 6 

iKBBMlft (ECLU^JV 8Vt 

■ft) ft«ffC**0-C. jgfl^CMOS»aii^L 1 
*2^«W*«ll/fct*K- *GD&a<D£!frSCMOS 

*&, ±E*»»CMOSBaH»Ll*VhB1Bi 

[0 0 19] Bft»CMOSBaB»L 
X, 5/3^^-' jr-f*—H*«2'3 (Dl> D 2) IS: 

. ^^_}iD 1 <hD 2^(Dft-bDIC, Isayh 
^3^0 , ±C*««», MOSFETTfflfi&bfcgt!)*! 
*fl»*9»t«llll. *2G*»h9>i>**«#Ji 

[0 0 2 0] fcfc, nMOSF ET 2 1, 22<DWffi 
^ y^^-HDl, D 2 CDfcfJU h-f >^EEcDMct D t> 

[0 0 2 1] B3& 2 MIWTi^^'J - 

[0 0 2 2] •>U-X-y-h»®«»»a®*L2 

tt. lt3HC!)S»BCMOS»ai3BL HC*t**#B 
V -X <h£€iffiH]ite P S <h<DMJC n MO S F E T 2 5 # 
m-ft>tl> 2t?BC03£ft»CMOSBaial»L 11C45W 
ft*lV-7 fcCBttHII P S <t GOWK n MO S F E T 

2 8jwr»6*u (gnd) tfcnmmv 

StO|HH:->ayh*-'^*-HD7, D8. D9 

[0023] -3*0, a^irM^nfc^ryh^ 

fc, l^RCDy-h^«^-reigilh^>^X^T^^> 
40 nMOSFET2 3, 2 4 «*BV t»MtC*« 

5, D6£, (GND) 2SB<0Y-h 

«ilif5Mb9^xmSnMOSFET2 

[0 0 2 4] ^U-X'y-hWl«WB»L2a) 
JR»»CMOSBaBBLl©«^H»lC, 

> u -x-y-h ^cD^»iftai3]»L 2 (Dm^fi^^ 
a^s^ff-r^iit^*^ btztfox. ft**** 1 * 

50 #<ft^fcit"C*BW»IB*BB<'«£fc* c ^*- * 
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(4) *BJ¥7 -7 4 5 5 6 

5 6 

fc, x'J-X- *-\'M<DmWimW\B&L2>£2'3tiffl CMO S»SI3?8L 1 . L2. L 3 ©S3PtMjWl«3 

S&SlslKi L 2 7Ji«*lC/MB^a«l^&ff ? C £rt<T?£ B\ fe^S«£«if«EEcO 1 /4 CR*L&»<r. 0 1 

5 . OfcSVTfcJfeOCMOS'f ^^-^BttKJt^T. 

[0025] as, -> 'J -x • v- \-mo>mwmwm mmm#i\/2\z , &mzz.tifi-zz%. 

L2i:43l>T, AfcAWV... . V,., jjt ri. lj \Z [0 0 34] 06B. *«WO»4«»l|T**il»» 

©ttw«*v,., : , v..ii, v..,.^roj tcao. n [0035] MH*cMosnfflH»L4tt. mhY*? 

mt, ATJfl^Vi.* . Vioi J$t ri. 0J . ro. >yXm5nMOSFET31, 3 2tfcffi*S?Z 

lj , r 0 , oj \zttiitti*\z. a*m^v 5 «,c. v 10 tfenmmp s t&n-rzcMosg&ismmmt, 

v..,*, v..u*«-en-en rij cao, ru 3 yh*--^*-i<Di 0. di lt-e^anr 
t;:a?fcM:ft<i^£«i-cotti:fi®^75< r 0 j teas. 

[0 0 2 6] £&, •/37h*--^t-l < D7, D [0 0 36] n MO S F ET 3 1 CD H V-i >^ftW^7" 

8, D9©ftfc9C, lO, 2t?£fc«4 0gU:©i<'3 Z*^-l/T*«tt* (GND) CftttSn, nMOSF 

>y ^^-HSffifflLTfe«tV>. ET3 lC0V-X*»«««»(PS{:»«!Sn, nMOS 

[0 0 2 71 BD4S4. *J8W<0»3 FET3 l©y-h£A»«*»V,.*HM»*n, nMO 

CMOSMUBIlL 3 09lMft«rt-Hnrc»«. SFETS lcHH>CA*«V l .OSfiOT (V 

[0028] £<og»»CMosa&a®»L3tt. 0i .«< c^-^LT^ufcft* a«atfjan*>. 

l^tCMOSMMMillgSL lCftSi:, MOSFE nMOSFET3 2 ©Fl/"f >A*<lWS8'TZ€:^L'"CiB! 

TTMtWfcV-X • 7*a7@»*#lH-r-5^i:lwJ; 2 (GND) IC«*SStX, nMOSFET32«OV 

,T. a*©KftWK»fti?rtBK:Ufct)(0-P*D. JOB -XjWfc*8HBPSC***n> nMOSFETS 2 CO 

y-X'7*a7Bmtt. nMOSFET2 9fc£*» y-HcA*flr#Vi.OK«WWWft*ft. nMOS 

iSPS. nMOSFET3 0 t.'fi-MffiM'P S*Ctflfi£$tT. F ET 3 2 CO H U"f >lCA*JflM*V . . tmWS* (V 

[0 0 2 9] *fc. ±EV-X- 7*07®»l=i3»t* [0 0 3 7] ->3 y h*- • *-KD 1 ©7/-H 

n.MOSFET2 9. 3 0 (CSKtTtmSMI. S&BnM MO S F E T 3 1 <nf- Y C»«3tt. ->a y K4r 

OSFET2 9. 3 0 - • 94*- FD 1 ©*V- HtfnMOS FET 3 1 0) 

T?#$. S»^CMOSa&a@KL3<»Aai* /-H^nMOSFETS 2 ©ir*— HC$tS3tl. ->3 
U^;USn-f#-7ECL®KcOAffl^V^;HC-a^ .30 V h*- ■ ^-rt-h'D2cOA7-h'^nMOS FET 

Htl',i. ECL-f>^7x-X (iSU^JP : - 0. 8 3 2 ©V-XIC»«$nrV»*. 

V, 6V) *tillii:a*. [0 0 3 8] *C. tt»»CMOS»*HI»L4 0»fP 

[0030] 0 514, ±m%nm\z^x, eohtumh-t*. 

gHUSSLl. L2, L 3cogS^MlC^-r*«^««CO [0 0 3 9] w©«St>. A^©#tm*(3# fc©M« 

iw«^i-0t?*s. ti. ea 2 ti^r*****. oso. kji 

[0 0 3 1 ] ZZ?. miCB. M»J&SIS@§&L.l. «reVi.C»Bl-6i. ilcoArtM^V : . B- 0 . 8V 

i-2. L3©ilffi»W4:LT, 01 0ir*-rft5fc<0CM — 1. 6 V©»I**LT<r>*. fctfl/. y-f*-]* 

OS-f>/<-^HB©a«Bm'C««MfcUfc«**L. D 1 0. Dl KOh'^h-f >*JE*«0. 8 VfcKfcS 

^ LT$) ^ 40 FET3 1. 3 2<0H«*t0V5CaStT*o&fcf4 

[0 0 3 2] H5ICte^T. rCnJ B, ±§B&£lfcfisJ t. A*«ffi*»-0. 8V--1. 6VT»«*fi. A 

K*»*aHI»l«n:*0, rc, 4 (CMOS) J B. B *«£©- 0. 8 Vfc*-f *- FD 1 0 <D\L)VY4 >* 

1 0I^TfiE*©CMOS-f>n-^IllSStC*lt5jlSI EO-0. 8 V t*»iD3¥*nt- 1 . 8VCWOT, 

a»IH-C»«. a*. JbE "iWWUlJ B, fciABA* n MO S F ET 3 1 . 3 2 (Dftav-XtS*tR@>»P 

r 0 j ru a^j^*« roj s to*«uai©«ffii*»- 1 . evKHft*n*. 

i r i j tcoHH© 1 / 2 tfto"C*>S. H1*»H*« [0 0 4 03 A*«^V,«««-0. 8VT?*4 

ru t ro. ttoW(73i/2tca-5*-ccos#iwr* «^icb, nMOSFET 3 i cov-xty- htcow 

4o <DW£\t0. 8VT»0, WHiCOffl*l0 V-CSSCOt, 

[0 0 3 3] B5ft>5. *ft»CMOSJI«ia*Ll. n MO S F E T 2 1 *<r>m<£$ ?5 { - 

L2. L3©fli^***'hWiMtrnttt*ia. ^SiB sj o. avcao. am»v..#-i. ev-ea 
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(5) 

7 

Zm%lZ\Z. nMOSFET3 1©V-XW-hfcO 
B0«fiEttOV"C*O, WfrBttOV&fflCICfcD, n 

mosfet3 ik«jM*m\ -e«>ffl*ffw-o 

V (GND) ICfc*, Ctt£<DlMW*, nMOSFET 

[0 0 4 1] fcfc, nMOSFET3 1> 3 2 COM ft 
tt, ^-ft-HDlO* Dl 10lfJPK>«E0ttJ: 

[0 0 4 2] ±E8Ki»CMOSIfc«laFJ8L4i:*^ 

St**©^ «ft»CMOS»«[5IttL4*t/h 
H«M31M^ (ECLl/^ M5l/"W£-0. 8Vch 

&t*-et>l«l»IB*fflBT<&Ct*tT*, *&. Mil 
»CMOSIiaiil»L4*2^K?0tt«Lfci:*^ * 
<n'&mv>mMC mo s WUqIBl 4 tfftXtt/hBlllft 

[0 0 4 3] ft*3, «ft»CMOS»aiHl»L4KfeV» 
T, l^nMOSFETl;^tv37 h*— ■ ^"f # 

«fc^T, ->3 7 h*- ■ y-f*-FDl OGftbOlC, 

[0 0 44] ±B«ft»CMOSBBHBL4 
14, MOSFET"C«flcUfc*iWMiH»(:*^T, » 

>xX^©y-h • V-XW(C»2 0y-f ^-HSrtttt 

[0 0 4 5] l3 7Ji, *^^CO|g5^5fiWC*^^ftj^ 
CMOS»1IHBL5*^THT«0, g]6(I^TCM 
OS!Btt»«[IIBL4®«Rfc. MOSFETTtfWcL 

[0 0 4 6] S»#CMOSS>«l5IBL5K:B^T, V 
-X-7*D7®»fcL nMOSFET3 3 &tt*KH 
PS, n MO S F E T 3 4 tietKKP S i?i«Sn 
T*5tK MOS F ETTf«|ftUfcV-X ■ 7*a7[HjB 

«, CMOSl£ftJ««@B(Z)*a^ftJp-r*c:i:fcj;o 

[0 0 4 7] m5*»SWCO±g2V-X • 7^D7 

lelSStC^tt^ nMOSFET 3 3, 3 4 »-att"JS«* 
tt, *ftlinMOSFET3 3, 3 40PMMtBE*WI 



♦SHW7-74 5 5 6 

■K-r* xn^cMosttaiBi 

BL 5 <D Affl* l/^iU^AM *-7ECL [ub<z>ab# 

l/^JHC-a***ltf, ECL-f>^7x-X (*W< 
;i/:-0. 8 V, fiKJk-1. 6 V) #nJtt£ft 

[0 0 4 8] ±IE^ft^CMOS?iatllKL4, L 5 K 

■t/h«wtrn*r*«. «»»»*hb<&»6i»i«i 

«&«H*IEC!)l/4JC«Sl,/t«^ 0 1 0 \Z9jkTVt 
^ODCMOS-TW^^IlSSl-Jt^r, -tOilMlSHflS: 

» i / 2 ic&arts £ £#-c£ 
[00493 bbsi*, mW}j^cuosmmm»L4iz^ 

tt£MOSFET3 lirya^h*-' 5^*- HD1 

a. 

[0 0 5 0] «ftg«±Ti*, flefca/w^SJgfctttt 

[0 0 5 1] MOSFET3 1 tvay h*- 

ttS4 1 K^J&LfcfcCOT&O* ^8iC7Kt" WOf/t^* 

[0 0 5 23 JiE**lSWK*^T, yay^ 
*W:*-F0ftfc>DK, y37^-'^t-F 

[0 0 5 3] 

CM*!©**] *«Hfc±*U* WW«*«*#<ft'3 
fcfc*lc*5»*»Jil»llll*MM"*Jit*«-e*, Lfrfe 
»«!»CMOSM0Bft2O«?ll«B«Ufci:*iC. * 

oaaogftscMo s»JiiaiS)&j«*«-/h««sia» 
[Hi] *f8W©9ii*iswr**^»«CMosaia 

BBL 1 £?fT(IIB0T&<5« 
[132] gft^CMOSSfeSllilBL 1C43»*A*M 

[g3] *«iBO«23WM("C**->U-X-y-h» 

[04] **WW»33SJt«r*S»»«CMOS»a 
[§BL 3 flWlS^-riHlBH"^*. 

[B5] ±Eft>llS«Sr*ViT, M»»Sffl0BLl, 
L2> L3 0)jl3il*BI»C»-r6«^fi««)M«*^TH 

[06] *S6W(OB4*«We***ft»CMO"S»a 
[§BL 4 (OHUSW^THT**. 

[13 7] **WOSB5*«W"T?**ll«r»CMOS»a 
EBL 5£^-firC££o 

[083 *»»CMOSBaiaBL4fc*tfaMOSF 
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*Sffl¥7 -7 4 5 5 6 



ET3 lWayK-'^t-KDl 0 tS. H- 

[H9] M0SFET3 lfci'a? h*— •d'-f*— F 
D 1 0 i *, »iRSS±OH-x 'J 3 >SttJI 4 1 fclJB 

[H10] MOSFET*ffl^&CMOS»HH»«lJBR 



10 



L 1 - L 5 -*»#C M O S ifrI0S&, 
D 1-D 1 1"">3? h*- • y-f #— 
2 1^34-nCMOSFET, 



ran 

^:£l^CMOSf|giaifr 

///// 



f out 



V i n 



21 



t D1 

D2 



V out 
22 
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t, -i.o 

i -2.0 
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K2730 



[05] 



Ct= 0.5pF 




0.2 0.3 

V\., t ,/| V,.| 
t, d (CMOS) : CMOS-f V/t-i'lSlUI 
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(8) WBW7 -74 5 5 6 



[134] 

L3 : SMMBCMOSIMilHllS 




K2730 
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(9) <WW7 -7 4 5 5 6 

me] 

L4 : ^ij^CMOSffeSlHllS 
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(10) 



tSBB¥7-7 4S5 6 
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